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The Application of X-rays to Reduce the Microbial Contamination in Black Pepper

Powder and Andrographis paniculata Powder
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Abstract

The objectives of this study were to use X-rays to eliminate microorganisms that contaminated in herbs and to study the effects
of different doses of X-rays on the change of bioactive substances and antioxidant activity in herbs. There were two kinds of herbs that
used in this experiment: black pepper powder and Andrographis paniculata powder. The X-rays at doses of 5, 10, 15 and 20 kGy were
applied in this study. The experiment showed high quantity of the total plate count in both types of non-irradiated herbs. However, the
iradiated samples with X-rays at 5 kGy showed that the total microbial content in black pepper powder and Andrographis paniculata
powder was reduced by 3 log cycles. It was found that the X-rays irradiation at 5 kGy decreased yeasts and molds content below 10
CFU/g from the initial amount of 10°-10° CFU/g. In this experiment, the two non-irradiated herbs were contaminated with Bacillus cereus
pathogenic bacteria. On the other hand, there were the amount of Bacillus cereus less than 10 CFU/g in the irradiated samples at dose 5
kGy. In this study, it was found that the X-rays at doses 5 - 20 kGy had no effect on the changes of the bioactive substances and the
antioxidant activites (DPPH assay, FRAP and the total phenolic content) in these two herbs. In summary, this study indicated that
irradiation with X-rays at 5 kGy was sufficient to improve the microbial quality for the hygienic herb product and did not affect the change
of bioactive substances and antioxidant activities in black pepper powder and Andrographis paniculata powder
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2. ﬂ’]‘i‘l/lﬂﬂ’r]'l_lF}mﬂ’]Wﬂﬂﬂﬂg’ﬂu’ﬂauﬂ?ﬁ‘

mi‘mmmuQmmwmqﬁm@ﬁuﬁﬂum@ﬁﬂmﬁ YINNI9MAFaY UFNIUAUYT Fiauun (total plate
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3. m‘mmaaumaﬂ%‘ﬂuuﬂawmt@mmmfa"éhﬁ'zg

ynnsaiamaetnalnanisldfatnainminiamin 0.1 nfufy fetas 60 1w uan 10 HaAARS
e liang 1 usnesaninTafinidunan 1 99l udasinnnsuandaulaiesinlil1dlunmanessialil
1uﬂﬁiﬁnmﬁﬁmﬁ;mimmimm?\lmmmmmmsamqa (High Performance Liquid Chromatography :
HPLC) lunnanagautFunmansanary Tnelusendnlnavnnisiiamzdfliunmans piperine lnafianiazaas
nsAinnsvisesellil e HPLC Waters U e 2695 AaANi: Sunfire C18 5um 4.6x150 nm, column
temperature: 30°c, mobile phase: isocratic faeaz50 acetonitrile, flow rate: 1.0 mL/min., detector: PDA
345 nm, injection volume: 10uL, run time: 30 min.

daulunaninzanalasvinn1saasnesitsnnnians andrographolide Taeafiganiazaeanisimszsf
sasialuli] 1des HPLC Waters U e 2695 ARANU: Sunfire C18 5um 4.6x150 nm, column temperature: 30

°c, mobile phase: isocratic §aelaz55 methanol, flow rate: 0.8 mL/min., detector: PDA 229 nm, injection

volume: 10uL, run time: 10 min.

4. m'a‘wmwaumstﬂgﬂumJmmmqw%"meﬁ'mfaggaamz
4,1 Bunnanslueaniavan (total phenolic content) (Velioglu et al., 1998)
inansannlude 3 umadeulnegldisnis Folin-Ciocalteu assay fuusninsidngns Folin-
Ciocalteu TildiAnansuda 10 winiliunns 750 Tulnsans asluansainannsaednsfidlsunn 100 lulasdns
nm"]mmﬂﬁﬁﬁuuﬁq%ﬂiﬂuqmuqﬁﬁm 5 unil wasantuLAx fenaz 6 ansazany sodium carbonate

Yuw 750 lulasdng weuanlidniuasldlugamgfivas 90 wii wdairlddanisnanaunauuassog

'
A

wrasallalastinfines AAduenanaw 725 wnlumums ‘Emﬂmﬁiﬁ’ﬂ,ﬁﬂuﬁumﬂmmm@mmﬁﬁu gallic
acid fiAududu 0.02 — 0.10 fadAnsurefadans wazuanINANTTAATE g mg GAE / g sample
(GAE = galllic acid equivalent)
4.2 qméﬁﬂﬁml‘ég‘@%m: (radical scavenging activity) (Khattak et al., 2008)
ngnsanalude 3 nnegeulnaldianis DPPH radical scavenging activity assay TA811N
4138288 1,1-diphenyl-2-picrylnydrazyl U3u1eu 900 lulasdams adlugnsazanafaetinefisunos 100
ulasans wenldniuanenc i luiidafiguuniidecszazioan 15 wnit udaludnisganaunauuasdan
wisasanlalnsTiinfines AAnuentedn 517 wilusns Tmﬂmﬁ”lﬁl,ﬁﬂuﬁmmwsu‘ﬂWafmmﬁm ascorbic
acid firaududi 0 — 0.05 adniusefindans LazudasHANITIATZluMLae mg AAE / g sample (AAE
= ascorbic acid equivalent)
4.3 pprannngnlunnszaadie Snaeanssueuyadasy (ferric ion reducing antioxidant power
assay : FRAP) (Benzie et al., 1996)
WirNANIavane FRAP vnlalae nan 16.7 FeCl,.6H,0 Laaluans uae 8.3 2,4,6-tripyridyl-s-triazine
(TPTZ) Radluans Aael 250 acetate buffer) RaaiNans o pH 3.6 M MALENTazaN FRAP Tsieslus l
2700 lailpsins adluansazanesiaatinaBanns 300 lulasans welsdniueiignumninesszasiann 90 i

-

udainlidnnsganaurauuassaniasesanl alasWindimes

o

NP NE19AAL 619 W luNms TasA i laeudiy
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NIMNTB4ANININTFIU FeSO, NArnuidndu 100 - 500 lulmsiuans uazuwanananisiinsnzsiluniag umol

FeSO,/ g sample

5. NSIATIZUNEDA
NIMARBLANIAATYUAZONENIFNUELLAB AT IHUNWNNIMAASILLL RCBD 4az one-way ANOVA
Tunnsaszianuuanfferessiaedne TunisilFauiauaeas 1493 Duncan’ New Multiple Range Test

pgltlsunsugigagy IBM SPSS version 19
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& A . . a A o o o & _ el o § v a
AINNNINAABIH (A19099 1) wudnayulneis 2 alaletiniaief@lndinaalfiianig
wWasuulasaasqaunsdnluideunn lusteene Tnadadinisenaid 5 Alansdinam ilsunuqaunsed

nanuaLariFuiudasiazmanas vialunaninnamuazneainzanalaslszanns 2 - 3 log cycle uaziiie

a

rafa@iendnilfuin 10 Alansghisaninndd MaiunqausdisunauazBunutiadiazsanas < 10

CFU/g lunnsdneiilivinniamaasunistuilewsesuuaiFaaiin Bacilus cereus Tusnatnsanulngmis 2
P y Aa o 0 v a A A a < & o =

#inmae WesaniluuuanGanalsain i perusduieinuninluauisataduieulsialuepsaans

wazayulng (Omer et al., 2018) ANNANIMNAARILUANTIN 1 WUdFRLNgEINIn IngA NN Aa LN

o 1 o

nstwdlenaes Bacilus cereus TaafidTunns 1.9 x 10° CFU/g walafinsanefadidndnysunns 5 dlawnsed

Auan lfTunnianaauae < 10 CFU/g

v
a ¢ o

AINNIATTIURARTITIENTUANUINIUAY (WD, emo/oeew) 711397 YN RunEeianuaTiny
saalilifin 5 x 10° CFU/g wazdsunauiiasuavansaalaiiin 100 CFU/G azwiulsdnieaandnlnaaiuazeein
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Table 1. Effects of X-rays iradiation on the qualities of microorganism of black pepper powder and A.paniculata

powder
Dose Total plate count (CFU/Q) Yeasts and molds (CFU/Q) Bacillus cereus (CFU/Q)
(kGy)  Black pepper A. paniculata Black pepper A.paniculata Black pepper A.paniculata
0 2.1 x10° 42x10° 1.0x 107 36x10° 1.9 x 107 <10
5 46x10° 47 x10° <10 <10 <10 <10
10 <10 <10 <10 <10 <10 <10
15 <10 <10 <10 <10 <10 <10
20 <10 <10 <10 <10 <10 <10

CFU = colony forming units

2. msnegaumMsilasunlasalsanusnsdnty

Tunsdneniildisses HPLC lunisnmzsilfanaianaddnylusnewinlnaauazieimeanalas Auaneus
AT IUANTT 2 Fauaas i nsanesad e ndnisunn 520 Alansf i namanisdasuwlasedans

piperine Tunananlnanuazans andrographolide lurainnzanslas

Table 2. Effects of X-rays irradiation on the content of piperine and andrographolide.

Dose (kGy) Piperine (mg/g) Andrographolide (mg/g)
0 35.23°+0.40 453°+0.23
5 35.10°+ 1.51 460" +0.20
10 35.27°+1.63 463°+0.23
15 36.07°+2.10 427°+0.05
20 33.93°+1.22 433°+0.15

Means with same letters within in the same column are not significantly different (P> 0.05).

3. msvasauMsiasullasaignEmsanuayyadass
WANN9URINNINARBLEVENIF WU ABATTALLTENNT DPPH assay WuAeanssAuayyadasznilat/lu
paativnsieanmaaeylnUfizeniuenyadastiaiiasedans 1,1-diphenyl-2-picrylhydrazyl mnlusiaes 19
Hanssnuayyad asvgafiannnaniaznndpeyyadasslauniinavinidaest , 1-diphenyl-2-picrylhydrazyl d9u
naAgauANaINIsntunnIasTa I niuinann 9Ae ANa i lunslasn Fe luansazane
ferricyanide complex lihilu Fe* @3 Fe’ uaziiludaidanasinliifnayysdaszaunnmnansainayulng
(% ] a aa & = val @ Al v a ]
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geieansid Tunnmngeay lnedulingndifdenanaadesiusaninliasunuilunte ludteenain
nstiataane (degradation) (Variyar et al, 1998) uaziiansilasuwlaslasiaiwaasiuanalusd (Topuz and

Ozdemir, 2004)

Table 3 Effects of X-rays irradiation on the activities of antioxidants of black pepper powder and A.paniculata

powder
samples Dose (kGy) Total phenolic DPPH assay FRAP
content (mg AAE/Q) (umol FeSO,/qg)
(MgGAE/Q)
Black pepper 0 10.14% + 1.29 4.46°+0.39 80.67°+6.08
5 10.00° £0.25 4.62°+0.29 78.61° +5.64
10 10.34°+0.70 4.91°+0.30 86.79% + 2.59
15 10.18° £ 0.92 456°+0.42 82.20° +4.72
20 10.73% £1.32 491°+043 81.54° +4.62
A. paniculata 0 20.85%+1.68 15.91° £ 0.94 213.26°+2.58
5 20.38%+0.50 16.57°+0.25 217.30%°+3.42
10 19.31%+0.43 16.59° +0.18 219.47°+1.82
15 18.94° + 0.41 16.44° £ 0.52 221.72°+4.52
20 20.47°+0.63 17.09° £ 0.53 229.93°+2.50

Means with different letters within in the same column and each of sample are significantly different (P < 0.05).
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